Introduction
Taenia solium, also known as the pork tapeworm, is a neglected zoonotic parasite which is endemic in many developing countries, including Zambia. The tapeworm causes two disease conditions in humans: (1) taeniosis, which is the intestinal tapeworm infection, obtained after consumtion of raw/undercooked infected pork; and (2) cysticercosis, which is the metacestode larval stage infection, obtained after ingestion of tapeworm eggs. A human tapeworm carrier can excrete high numbers of eggs with the stool (100 000 eggs per day) and is thus an important source of environmental contamination. The transmission of cysticercosis is thus enhanced with poor sanitation and the lack of clean drinking water. After ingestion of the eggs, oncospheres hatch in the intestine and disseminate to several body tissues, including the central nervous system. Infection of the central nervous system with cysticerci is called neurocysticercosis, which is a major cause of acquired epilepsy worldwide.
Pigs are the intermediate host of T. solium and may get cysticercosis after ingestion of human stool infected with T. solium eggs from a tapeworm carrier. In pigs, cysticerci are primarily located in muscle tissues and the brain. Full carcass dissection is considered as the gold standard diagnostic method to detect cysticerci in pigs. Full carcass dissection additionally provides information on cysticercus abundance, status, and distribution in different organs and muscles, but has the drawback of being timeconsuming, laborious and costly. Therefore, the aim of this study was to evaluate the effectiveness of alternatives to full carcass dissection, the alternatives being (1) the dissection of a selected number of organs/muscle groups, (2) tongue palpation, and (3) serological detection by Ag-ELISA.
Material and methods
Sixty-eight randomly selected pigs of slaughter age were fully dissected in three villages in Katete District (Eastern Province of Zambia). Muscle tissues/organs were excised from one carcass half of each pig, together with the complete head, heart, tongue, neck, diaphragm, psoas muscles, spleen, kidneys, lungs, liver, eyes and brain. August 21-24, 2017 Foz do Iguaçu -Brazil | 249 Slices of maximum 0.5 cm thick were made and cysticerci were enumerated. Cysticercus counts and stages (viable, degenerated or calcified) were recorded for each location. Cysticercus counts for the muscles of the half carcass were doubled and added to the counts of the different organs to obtain the total number of cysticerci per carcass. If no cysticerci were found in the first half of the carcass, then the other half of the carcass was dissected. Collected cysticerci were identified morphologically and confirmed using PCR-RFLP.
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Tongue examination/palpation was performed before slaughter. Pigs were considered positive for cysticercosis if cyst-like nodules were either seen or felt after gently pulling the tongue with a mutton cloth.
Blood was collected immediately after exanguation and serum samples were stored at -20°C until analysis. All sera were analysed with the B158/B60 antigen detecting ELISA (Ag-ELISA).
Results

Carcass dissections
In total, T. solium cysticerci were detected in 38 pigs (56%; 95% confidence interval (CI): 44-67%). In 42% of positive carcasses, less than 10 cysticerci were detected, whereas 8 carcasses (21%) had over 100 cysticerci. Viable T. solium cysticerci were found in 22 carcasses. When considering different predilection sites, cysticerci were mostly found in the diaphragm, and tongue, followed by the heart, masseter, and psoas muscle (Table 1) . When only dissecting the diaphragm or tongue, 17 out of 38 T. solium positive animals (45%; 95% CI: 29-61%) would be detected. If only two of these selected tissues would be dissected, the highest sensitivity was observed when combining tongue and diaphragm, which were able to detect 25 out of 38 positive pigs (66%; 95% CI 49-80%). This combination lead to the detection of 17 out of 22 pigs that was infected with more than ten cysticerci (77%; 95% CI 55-92%; Table 2 ). The combination of heart, diaphragm and tongue was able to detect 27 out of 38 T. solium positive animals (71%; 95% CI 54-85%) and 18 out of 22 pigs with more than ten T. solium cysticerci (82%; 95% CI 60-95%). 
Tongue palpation
Only four cysticercosis positive pigs (4/38, 11% [95% CI 4-26%]) were detected using ante mortem tongue palpation. All these pigs had viable cysts, and three out of four tongue palpation positive pigs had more than 10 viable cysts.
Serology
A total of 36 pigs (53%) tested positive for T. solium cysticerci circulating antigens by Ag-ELISA. Using full carcass dissection as reference, the sensitivity and specificity of the Ag-ELISA for the detection of cysticercosis was 68% and 67%, respectively. The sensitivity of the Ag-ELISA reached 91% for detection of viable cysts only. Moreover, the ELISA detected all pigs that had 10 or more viable cysts (n = 13).
Conclusions
The present study shows that dissection of a selected number of organs underestimates the total number of T. solium positive pigs. When dissecting only two organs or tissues instead of the whole carcass, the highest sensitivity was obtained when using diaphragm and tongue. However, the sensitivity when combining both dissection results was only 66%. As the combination of heart, diaphragm and tongue was able to detect 82% of pigs with more than ten cysticerci, the combination of these three tissues might have an acceptable sensitivity to detect these pigs that represent a larger risk for public health.
As demonstrated before, tongue palpation was shown to have a very low sensitivity for detecting porcine cysticercosis. In contrast, the sensitivity of Ag-ELISA on serum samples to detect pigs with viable cysts was high.
